Permeability of alkylamines across phosphatidylcholine vesicles as studied by 1H-NMR.
The exchange rate and enthalpy and entropy of activation of the diffusion of the first five n-alkylamines across egg phosphatidylcholine vesicles has been measured by 1H-NMR spectroscopy employing the 1:2 Gd3+-EDTA complex as a relaxation reagent. The permeability determined from the exchange rate of the ethyl through the pentyl derivatives increased sequentially with increasing chain length from 7.10(-7) to 4.10(-4) cm/s, respectively, at 25 degrees C. The permeability of methylamine was similar to that of ethylamine (1.10(-6) cm/s at 25 degrees C) and exhibited a relatively smaller entropy increase. The enthalpy of activation for the transfer reaction was high for all amine derivatives (20 kcal/mol). The entropy of activation increased with increasing chain length. The results indicate that the rate of diffusion is dominated by the partition into the membrane. Methylamine, being the smallest molecule in this series, can probably diffuse also through vacancies formed by the internal motions of the lipid chains.